Sixteen case reports describing patients with partial deletion of the long arm of chromosome 7 have been published. Of these, eight were believed to be interstitial deletions (Ayraud et al., 1976; Higginson et al. 1976; Valentine and Sergovich, 1977; Franceschini et al., 1978; Seabright and Lewis, 1978) , and the remaining cases were presumably terminal deletions (de Grouchy et al., 1968; Bass et al., 1973; Shokeir et al., 1973; Dinno et al., 1977; Harris et al., 1977a; Kousseff et al., 1977) . In four cases (Bass et al., 1973; Shokeir et al., 1973; de Grouchy and Turleau, 1974; Franceschini et al., 1978 ) the deletions were associated with translocations involving chromosome 7.
We describe a family in which the interstitial deletion of a segnent ofthe long arm ofchromosome 7 and its insertion into the long arm of chromosome 13 segregated in three generations. Three related children inherited the derivative 7 chromosome and were consequently monosomic for part of the long arm of chromosome 7. All three children were mentally retarded. The family was ascertained through one retarded child who showed minor dysmorphic features. Fig. 1 (Mohr and Eiberg, 1977) , and for the Kell system because of an indication of synteny of this system with the Kidd groups (Lewis et al., 1977, personal communication) .
was complicated by vaginal bleeding for 10 days during the first trimester and crural oedema in the third trimester. Delivery was normal, birthweight 2900 g, length 50 cm. Apgar score was 6 after 1 min, 10 after 5 min. In the neonatal period attacks of cyanosis and twitching of the extremities were observed. Development was retarded, she sat at 10 months of age, walked alone at 28 months, and spoke her first words at 3 years of age. In early childhood she had repeated infections of the middle ear. At 6 years old she was admitted to hospital for recurrent urinary tract infections. Radiography showed a calculus in the left ureter, as well as a large calculus in the left renal pelvis, both of which were removed by surgery. The calculi appeared to contain carbonate, phosphate, and ammonium by chemical analysis. Psychological examination at the age of 6 years showed mild mental retardation. Physical examination showed height and weight within normal limits for age. The face was slightly dysmorphic with hypertelorism, a flat nasal bridge with a broad bulbous tip, a broad, slightly receding chin, and a wide mouth. The ears were low-set. The hands and feet and external genitalia were normal, and neurological examination showed nothing abnormal.
I11.8, a maternal first cousin of the proband (Fig. 3) , was the first child of healthy parents. Pregnancy and delivery at term were uncomplicated. Birthweight was 2800 g, length 48 cm. During the first year feeding difficulties and failure to thrive were noted. She was treated successfully for mild talipes equinovarus. Development was retarded, she sat at 8 months, walked alone at 24 months, and spoke her first words at 5 years of age. From the age of 7 she has had seizures. At the age of 8, ophthalmological examination revealed bilateral optic atrophy and hypermetropia. Physical examination at the age of 13j showed her to be 30 cm below the mean for her age. She had a slight columnar scoliosis and a slightly peculiar facies with a bulbous nose, hypertelorism, and a large mouth. The ears appeared a little posteriorly rotated. Psychological examination showed development corresponding to moderate mental retardation.
III.10, brother of 111.8 (Fig. 4) , was born after an uncomplicated pregnancy 3 weeks after term. Delivery was normal, birthweight 3450 g, length 52 cm. He thrived poorly in the neonatal period and proved allergic to cow's milk. At one year old he was admitted to hospital for fever, convulsions, and urinary tract infection. Urography was normal. Developmental milestones were delayed, he sat at 10 months, walked at 24 months, and spoke his first words at 25 months. Physical examination at 6 years of age showed normal height and weight. Neurological examination showed slight spasticity of the legs. The face was slightly dysmorphic with slight hypertelorism, mild synophrys, bulbous nose, and large mouth. The ears appeared large and well modulated. Psychological examination showed severe retardation. Biederman and Bowen (1978) .
with the present cases. All were associated with breakpoint q32 and loss of some or all bands more distally.
CYTOGENETIC INVESTIGATIONS
Lymphocyte cultures from the proband and members of the family were studied with the aid of QFQbanding (Paris Conference, 1971; Supplement, 1975) . One abnormal chromosome 7 with apparent terminal deletion of the long arm was found in the proband. Further investigation employing Gbanding by buffer using Giemsa (GBG-banding), and R-banding by BUdR using acridine orange (RBA-banding) in the proband and her mother showed the mother to be a balanced carrier of a direct insertion into chromosome 13 at breakpoint q32 of a segment of chromosome 7 (q32q34). The deletion of chromosome 7 thus appeared to be interstitial, with preservation of the most distal bands, although the possibility that the deletion was in fact larger with distal breakpoint at q36 could not be entirely excluded. The mother's karyotype was: 46,XX,ins(13;7) (q32;q32q34). The proband inherited the deleted chromosome 7 and is monosomic for the segment 7q32q34. Her karyotype was: 46,XX,der(7)ins(13;7) (q32;q32q34)mat. Family investigations showed nine members of the family in three generations to be balanced carriers. Three children were monosomic for the segment 7q32q34 (the proband and her two maternal first cousins). Three people were dead before the investigation.
BLOOD GROUP INVESTIGATIONS
The results of the Kidd, Colton, and Kell blood groups are given in Table 2 . Fourteen members of the family were available for examination.
Discussion
With the aid of banding techniques the identification of insertional translocations in man have become possible and a number of case reports have appeared in recent years (Rethore et al., 1972; Shapiro and Warburton, 1972; Chudley et al., 1974; Franceschini et al., 1978; Toomey et al., 1978) .
Insertional translocations may result in partial trisomies or partial monosomies in the offspring. One previous report describing partial monosomy 7q resulting from an insertional translocation has appeared (Franceschini et al., 1978) . In our report the chromosome rearrangement was found to segregate in three generations in a large family, causing monosomy for the segment 7q32q34 in three members. It is of interest to note that according to the family report two sibs of the proband's mother (11.6 and 11.7) died in the neonatal period. They may have had unbalanced karyotypes.
A segregation analysis of this family showed an apparent difference between the segregation pattern in the offspring of carrier mothers and those of carrier fathers. (The proband's maternal grandfather, 1.1, as well as 11.6 and 11.7, are excluded from this analysis as they were dead before the investigation. 1.1, however, was presumably a translocation carrier.) Two female carriers thus produced among them three karyotypically unbalanced children and three translocation carriers, whereas three carrier fathers (1.4, M.3, and M.4) produced eight phenotypically normal children, three of whom were carriers.
The risk of monosomy 7q in offspring of carrier mothers seems to be high (2/5, excluding the proband). The proportion of translocation carriers among phenotypically normal subjects was 8/14 which was not significantly different from the expected value of 0 5.
The 7q monosomy karyotype probably arose from a segregational event which resulted in equal numbers ofgametes carrying either the derivative chromosome 7 along with the normal 13, or the derivative chromosome 13 with the normal 7. Fertilisation of the latter gamete would result in offspring trisomic for the segment 7q32q34, but this was not observed in this family. In the unlikely event of crossing over within the interstitial segment, even more unbalanced karyotypes might result. None of the retarded children in our report showed remarkable major or minor malformations that initially led the clinicians to suspect a chromosomal syndrome. Nevertheless, their facies showed some peculiarities. In a comparison of five 7q-subjects Harris et al. (1977b) suggested a dysmorphological syndrome associated with a terminal deletion of chromosome 7. The breakpoint in all five cases was found to be identical to the breakpoint in our patients. The facies of these patients seem to resemble our three patients.
A review of published reports showed a total of eight previous cases with distal deletion associated with breakpoint 7q32 and loss of bands q32-->qter. We found a comparison of clinical features relevant, though the amount of chromosomal loss may be larger than in our patients.
However, many of the reported features were apparently also present in the group of patients with interstitial deletions of bands proximal to 7q32, as has been pointed out by Biederman and Bowen (1978) . More refined banding methods with better resolution might help in identifying with greater precision the bands involved in the deletions.
The genetic marker studies were not informative as to the location of the investigated gene systems. Neither of the two patients (111.10 and III.11) tested for blood groups showed any deviation from the normal expression of the Colton, Kidd, or Kell systems. As shown by de la Chapelle et al. (1975) , the Colton system is not expressed at all in certain leukaemia patients with monosomy 7 in their bone marrow, and non-expression of the system in the two patients could conceivably have suggested its location in the deletion region, although nonexpression in the leukaemia patients is admittedly not so far understood.
The segregation in the kindred of the chromosomal abnormalities and of the three marker systems did not carry significant information either. In family II.4 and 11.5 the carrier parent was homozygous for all the three marker systems, and in each of the two remaining matings of generation 11 only one child was examined for markers, namely the proband 111.11 and her maternal first cousin 111.10. 
